Nasopharyngeal samples were collected from 117 children by aspiration from one nostril and by swab from the other one and cultured for Bordetella pertussis. Among 33 culture-positive specimens, there were 30 positive aspirates and 26 positive swab specimens. Aspirates are easily divided and saved for investigations with other assays which may further improve diagnostic sensitivity. As the aspiration technique was also preferred by nurses and parents, it was recommended and chosen for a planned pertussis vaccine efficacy trial to take place in Sweden from 1992 to 1995.
Although culture is the standard method for diagnosis of pertussis infections, recent vaccine efficacy trials have prompted a reconsideration of culture as a single marker for case definition. One problem is that the sensitivity of culture is only about 50% compared with serologic testing (2, 3, 9) . To some extent, however, this is probably because the concentration of bacteria has started to decrease when the typical symptoms begin. The fact that repeated cultures in clinically suspected cases of pertussis increased the number of positive cultures by 25% also supports suspicions that sampling often is inappropriate (3) . The collection procedure (1, 7, 10) and swab material (1, 6, 13) are factors that have a great impact on the recovery of Bordetella pertussis. Although it is regarded as less practical than nasopharyngeal swabbing, sampling by aspiration has been advocated by some authors (1, 14) . The continuing controversy over the appropriate temperature for transport (5, 8) For the first group of patients, suction was applied when the posterior pharynx was reached and was maintained as the catheter was slowly withdrawn to the middle of the nasal cavity. Videotapes recording the collection, however, indicated that in some cases the catheter was not properly inserted into the posterior pharynx. Because of these observations, the collection procedure was slightly modified in the second study. The procedure then was to apply suction twice with the hand vacuum pump when the posterior pharynx was reached.
The catheter was flushed by aspirating 1.0 ml of phosphate-buffered saline through the catheter into the trap. The tip of the catheter was dipped and stirred in the aspirate, inserted into the transport medium, and cut. Direct (ii) Transport-and-enrichment medium. Transport-and-enrichment medium was prepared as described above for (Table 1) . Only a few of the children were old enough to state a preference for either of the sampling techniques. The nurses preferred aspiration for technical reasons as well as on the basis of their perception of the children's preferences.
DISCUSSION
Using culture for case definition, e.g., in vaccine trials, is insufficient because of its low sensitivity. An additional problem is that the sensitivity of culture for vaccinated individuals differs from that for unvaccinated individuals (3). Therefore, all possible ways of improving culture results should be investigated.
Direct plating onto selective medium in the home together with enrichment procedures increases the frequency of positive cultures (1, 4, 15 ). An earlier study showed that using enrichment tubes and plates together increased the number of positive cultures by 14% compared with using only plates (3) . In the present study, the corresponding increases were 8% for swabs and 11% for aspirates.
At a World Health Organization working group meeting on case definitions of pertussis in Geneva, Switzerland, in January 1991, laboratory research priority was given to tests for detection of B. pertussis organisms or the products of such organisms by such methods as polymerase chain reaction, (PCR), DNA hybridization, and antigen detection by enzyme immunoassay. However, a successful outcome of such efforts as well as of the culture procedure is dependent on adequate collection procedures and on the ability to divide or save samples, as may be done with aspirates.
An objective evaluation of the two sampling techniques, however, is hampered by sampling difficulties and the low prevalence of pertussis. In this study, nurses employed for a planned pertussis vaccine efficacy trial succeeded in collecting specimens by aspiration as well as swabbing from 117 children. Although the difference was not significant, aspiration yielded more positive results than swabbing. However, some samples were positive by the swab technique but negative by aspiration. One explanation may be that collection was done by inserting the swab and the aspiration tube through different nostrils. Another problem is the practical difficulties linked with obtaining samples from children; these difficulties resulted in aspiration being the preferred technique and thus being done before swab sampling. This may also have introduced a favorable bias for aspiration.
The occurrence of swab-positive but aspirate-negative samples early in disease may be due to the relatively scanty secretion of mucus in the early stages.
The potential to improve diagnostic sensitivity by the aspiration technique was further demonstrated by the fact that in addition to the 30 of 33 aspirates that were positive by culture, another 7 were positive by PCR (unpublished data). Also, previous DNA hybridization studies indicated that at least 50% of the bacteria were attached to swabs and could not be recovered (12) .
In 
